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Abstract: Recentiy, the obese gene in the ob/ob mouse was cloned, along with its human 
homologue. The gene product leptin is important in the regulation of body weight. Excessive 
food intake during a binge might affect leptin synthesis. Alternatively, fluctuations in leptin 
synthesis might induce binge eating. Therefore, plasma leptin levels ofa patient with bulimia 
nervosa were determined over a period of 48 hr in a natural setting. Amount, type, time of 
food intake, and binging and purging episodes were concomitantly assessed. Although bing- 
ing and purging episodes were quite frequent, leptin levels remained stable and were neither 
related to food intake nor to binge episodes. © 1998 by John Wiley & Sons, Inc. Int) Eat 
Disord 23: 459-463, 1998. 
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INTRODUCTION 


The obese gene is expressed only in adipocytes. The respective gene product, leptin 
(Halaas et al., 1995), apparently signals the fat mass to the hypothalamus and peripheral 
organs, such as the ovaries (Chebab, Lim, & Lu, 1996). In mice, application of leptin leads 
to weight loss by influencing energy intake and expenditure (Halaas et al., 1995; Rentsch, 
Levens, & Chiesi, 1995; Pelleymounter et al., 1995). In humans, serum leptin levels cor- 
relate with body mass index (BMI) and percent body fat. Studies of 24-hr profiles of 
circulating leptin levels in lean and obese subjects showed nocturnal peaks exceeding 
levels obtained in the morning by approximately 50% (Sinha et al., 1996). The cause of this 
variation is presently unknown. It parallels that of prolactin, thyroid-stimulating hor- 


*Correspondence to: Dr. Stephan Herpertz, Clinic of Psychotherapy and Psychosomatics, University of Essen, 
Postfach 10 30 43, 45030 Essen, Germany. 


© 1998 by John Wiley & Sons, Inc. CCC 0276-3478 /98/040459-05 


460 Herpertz et al. 


mone, and free fatty acids (Sinha et al., 1996). A role of leptin in the diurnal variation of 
corticosterone has been suggested (Ahlma et al., 1996). Animal studies demonstrated that 
ob gene expression is increased after food ingestion, perhaps through a direct action of 
insulin on the adipocyte, suggesting that the cyclic variation of leptin levels is linked to 
food intake (Saladin et al., 1995). However, sequential measurements of leptin, glucose, 
and insulin in lean and obese subjects did not confirm a dependency on food intake or 
suggested clearly slower kinetics of leptin changes. Furthermore, Considine et al. (1996) 
were unable to show an effect of single meals on serum leptin levels. The altered energy 
intake and expenditure in eating disorders warrant further studies addressing leptin 
synthesis during the course of these disorders. Moreover, recent studies (Hebebrand et al., 
1995; Brown et al., 1996) have demonstrated that serum or plasma leptin concentrations 
are low in acutely anorectic patients, reflecting their low percent body fat. In inpatients, 
leptin concentrations increase during weight gain; some patients intermittently achieve 
leptin concentrations that exceed those of age and BMI-matched females (Hebebrand et 
al., 1997). To our knowledge, leptin levels have not been reported in patients with bulimia 
nervosa. Binge eating is one of the essential features of bulimia nervosa. Assessing leptin 
synthesis in affected patients may contribute to our understanding of the interrelationship 
between food intake and leptin levels. 


METHOD 


A 39-year-old female patient with severe bulimia nervosa of 6 years duration took part 
in a time-Jimited outpatient psychotherapy consisting of 30 weekly sessions with psy- 
chodynamic and behavioral elements. She was weighed once a week and asked to docu- 
ment all binges and purges during therapy. Her weight remained stable in the course of 
the 30 weeks, ranging from 53.5 to 55 kg (BMI 18.5-19.03 kg/m). Two to four binge/purge 
episodes occurred daily throughout this time period. The patient consented to have her 
blood sampled at home in her usual environment during her outpatient treatment on a 
weekend, thus providing a natural experimental setting. She was asked to exactly docu- 
ment the amount and type of food she consumed during this 2-day period and to addi- 
tionally document all binge and purge episodes. Caloric intake during every meal and 
binge was calculated using standard nutritional tables (Elmadfa, Aign, Mukat, Fritsche, & 
Cremer, 1996). During the 48 hr of investigation, the patient did not exercise. Because of 
the patient’s early shift as a postal clerk and in order to guarantee a natural experimental 
setting, blood samples could not be drawn regularly. The sampling varied between every 
1.5 and 7 hr during working hours and was performed via an intravenous catheter over 
a period of 48 hr. Throughout this time period she had repeated contact with the female 
physician (C. R.) who performed the blood sampling and supervised the documentation 
of the caloric intake. Leptin levels were measured by a radioimmunoassay (RIA) as 
published previously (Wabitsch et al., 1996). 


RESULTS 


During the 51-hr observation period, 10 blood samplings were performed in the bulimic 
patient. Leptin concentrations varied between 3.2 to 5.4 ug/L. During the experiment, the 
patient consumed a total of 14,024 kcal and had five binging and purging episodes. She 
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Table 1. Leptin levels (ng/L) of a patient with severe bulimia nervosa of 6-year duration over a 
period of 5l hr 


1. Day 2. Day 3. Day 
Time Kcal Leptin Kcal Leptin Kcal Leptin 
04:40 a.m. 208 4.2 
04:55 a.m. 210 
06:30 a.m. 165 165 654 
07:10 a.m. 342° 342 
08:00 a.m. 3.2 5.2 
11:00 a.m. 112 3.5 
11:30 a.m. 267 
12:00 a.m. 4.3 1,662 
01:00 p.m. 1,590 
02:00 p.m. 138° 4.4 4.8 
02:30 p.m. 1,653” 
04:00 p.m. 165 
06:00 p.m. 4.2 1,650 5.4 
06:30 p.m. 1,607 1,168 
08:30 p.m. 1,626® 
09:50 p.m. 4.6 
Total 6,408 6,962 


“Low caloric eating episode associated with a lack of control. 
bBinge episode. 


had two low caloric eating episodes which were accompanied by a sense of lack of control, 
but which were not followed by purging (Table 1). 


DISCUSSION 


In this case study of a 39-year-old lean bulimic patient, leptin levels were found to be 
totally normal when adjusted for age and BMI (Blum et al., 1997). Relatively small varia- 
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Figure 1. Leptin levels (ug/L) over a period of 48 hr. 


462 Herpertz et al. 


tions of leptin levels were observed, despite the occurrence of binge eating episodes. 
These results do not support a direct dependency of leptin synthesis on food intake. The 
2-day observation span during which the patient consumed a total of 14,024 kcal was 
representative for her eating disorder; her documented eating behavior had remained 
unchanged during 30 weeks. Because of her low BMI, it seems reasonable to assume that 
only a fraction of her total energy intake was resorbed. It has recently been shown that 
regardless of the kilocalories ingested during a binge, approximately 1,000 kcal are me- 
tabolized (Kaye, Weltzin, Hsu, McConaha, & Boiton, 1993). Thus, we cannot exclude that 
high caloric intake without purging affects leptin synthesis. Low leptin levels were not 
followed by binge episodes. This suggests that binging episodes in bulimia nervosa are 
not a result of low leptin levels. Interestingly, the lowest leptin levels (3.2 and 3.5 ug/L) 
were measured in the morning of the first and second days (8:00 a.m./11:00 a.m.) and 
seem to correspond to the findings of Sinha et al. (1996), showing lowest serum leptin 
levels around noon to midafternoon (our patient’s work shift began at 5:00 a.m.). How- 
ever, the highest leptin level (5.2 ug/L) was measured at 8:00 a.m. of the third day (Figure 
1). To further clarify the influence of eating disorders on leptin synthesis, further studies 
measuring the circadian rhythm of a larger sample of anorectic and bulimic patients are 
required. 
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